on this question of a mixed vaccine for typhoid and paratyphoid is that, above all things, we must not tamper with the typhoid element in the vaccine. Typhoid is by far the graver disease, and although we have fortunately had little in France-I may say we have lost only one officer from it during the War, and he was uninoculated-still, it is a grave potential danger, and anything which might damage the immunizing properties of the typhoid element would be, to my mind, a very serious thing. The whole question has recently been under consideration by a Committee, but as their report has not yet been considered by the War Office, I am not at liberty to say anything about its recommendations. I feel very strongly on the point that the typhoid element in the vaccine should not be damaged. I, and the colleagues who have worked with me at the Royal Army Medical College, know well how extraordinarily sensitive vaccines are, and what apparently trivial things may make all the difference in the world as to whether you get satisfactory immunity or not. You will have seen, from the low numbers I have quoted to you, that the paratyphoid we have had in France has not been a very serious affair, so the need for such a vaccine is not very urgent there. Of the Mediterranean Force I can only speak from second-hand information, but as paratyphoid seems to be more prevalent there, there appears more urgent reason for its employment among these troops, in the hope that it may give them a substantial triple immunity.
Fleet-Surgeon P. W. BASSETT-SMITH, R.N.
It is with the permission of Sir Arthur May, Director-General, that I speak on this matter. In the first place, my work and the investigations that have been done have taken place in naval cases which have been admitted into the " Dreadnought " Hospital, Greenwich, and, by the courtesy of the staff there, I have been able to thrash out a certain number. In addition to this, a considerable amount of material has been sent to me from the Royal Naval Hospitals at Portland and elsewhere for investigation. The material which I had to work upon was not very large, but at the present time it is being greatly increased as transports bring the cases home. The great majority of the naval cases which one has been investigating have been derived from the Dardanelles area, so that what one is speaking about is quite different from what Sir William Leishman has been referring to. In most of these cases, unfortunately, the diagnosis has been only very roughly Bassett-Smith: Discussion on Paratyphoid Fever -made, the laboratory examinations have been comparatively few, and the cases have been sent in as either dysenterics or as enterics, without any differentiation as to whether they are paratyphoid A or paratyphold B. I have also received statistics for the whole Navy, which will be published later on, I hope. It may be of interest to point out that since the beginning of the War-that is, from September, 1914-antityphoid inoculations were commenced, and were systematically carried out among the men who were likely to form part of the Expeditionary Force, including a number in the Royal Air Service: 21,000 have received the inoculations against typhoid in two doses, and 2,000 a single dose. About June of this year, the recognition of paratyphoid was beginning to be felt at Malta and the Mediterranean, and after that time inoculations against paratyphoid were begun at Malta, Greenwich and Plymouth. The paratyphoid vaccine was made from strains derived from the patients, and they were polyvalent both for A and B. The cases I speak of are those which occurred from June to the end of September, and only those in which there was a fairly complete bacteriological investigation have been included in the statistics. A large number of cases were coming in, and our object was to get them out again as fast as possible, and so relieve the congestion in the hospitals. The investigation consisted in ensuring that the cases were not carriers. But there were a certain number upon which one was able to base conclusions for diagnostic purposes. The regulations are that every case of pyrexia shall have a blood culture made and the diagnosis made from the organisms found. Also that every case shall have the exereta thoroughly examined for typhoid, paratyphoid, and dysentery organisms; and, lastly, that agglutination should be carried out in all cases; and in the cases which are convalescent, the diagnosis must necessarily depend on the agglutination reaction, and suitable treatment must be carried out. Professor*Dreyer's method is used, if possible; but it requires rather a lot of blood, and the amount of blood which is sent is not always sufficient for the purpose. I prefer to use measured quantities rather than drops.
Another important point is that I think all these cases which come home labelled "dysentery," should be regarded as potential cases of paratyphoid, because so many of them are found to be that. In one case from the " Dreadnought " Hospital, with typical dysenteric stools, I isolated Shiga's bacillus. The actual figures I cannot give you, but from an examination of the authentic cases-those which were properly investigated-one finds the percentage of cases at Plymouth to be 11 per cent. of true typhoids, 40 per cent. paratyphoid A, 20 per cent. paratyphoid B, while 29 per cent. were indefinite. My results were not quite the same as those. I got 12 per cent. typhoid, 14 per cent. paratyphoid A, 36 per cent. paratyphoid B, and 30 per cent. uncertain. That is to say, cases of paratyphoid A and paratyphoid B seemed to vary considerably. In some cases from the Peninsula the reaction is very indefinite-I mean cases in which the man has been inoculated and the typhoid reaction is very low, and there is no other reaction obtained with the serum. Some of them, probably, are coli infections. An officer came from the Peninsula not long ago who got an attack of mild fever, and in his case it proved to be a coli infection; and probably there are many coli infections in what we thought were enterics.
Another point is, that out of 208 cases reported, there were ten deaths which are attributed to typhoid. I cannot say whether they were typhoid or not, because they died while out there; but of those ten cases, six had never been inoculated, and in the case of one other I think it is very doubtful whether he was or not. Of the paratyphoids who are coming now, I have no record of any having died.
There is a very vexed question. We have' recognized in the Navy that the paratyphoid infection is very common; therefore if any immunity can be derived from vaccine treatment, it is well worth while to give it. Therefore we have been using it freely, in moderate doses; we are using more and more every day. But the principle we have always set forth is that of immunizing completely with typhoid vaccine, which should never be given up. At first all cases had their first and second doses of antityphoid inoculation; after that they had paratyphoid vaccine, in either one or two doses. First they had 250 million each of A and B, and in the second dose 500 million of each. If only one dose could be given, the larger dose was given. It is a polyvalent vaccine, and the method has been by growing in broth; the bacilli were killed by heating at 550 C. for half an hour. Recently, however, there has been more urgency in getting men out, and so we have tried to hasten the method. Hence a mixed or triple vaccine has been prepared and has been used in 300 cases of which I have the notes. In these, the first dose consisted of 500 million typhoid, and 250 million each of paratyphoid A and B, and the second dose was 1,000 million typhoid and 500 million each of paratyphoid A and B. The officers I have treated myself, the men I have reports of, and in practically all the cases there has been an absence of complaint, and there was no more trouble than Castellani: Discussion on Paratyphoid Fever with the ordinary mono-vaccine. We have found it has produced a fair amount of immunity, as judged by agglutinins. I do not believe that agglutinins are a good means of judging, but still it is the method commonly used. First, the immunizing value has been good for cases which have been treated. Secondly, the reaction has not been excessively high. Thirdly, there is a great gain in time if men are wanted quickly. Fourthly, the amount of typhoid vaccine which we are using in the Navy has not been diminished, so I hope we shall not only secure full protection from typhoid, but that we shall get a moderate amount of immunity from other diseases.
Professor CASTELLANI, M.D. Having had the opportunity of seeing numerous cases of paratyphoid fever in the Tropics, where I have been practising for the last fourteen years, and recently in Serbia, I may, perhaps, be allowed to make a few remarks on the subject. In Ceylon the commonest type of the disease was paratyphoid A, while in Serbia paratyphoid B was much more frequently met with.
As regards the clinical symptoms and course of the malady, one may say, in a general way, that paratyphoid is a milder and shorter disease than is true typhoid. But there are many exceptions. I have seen several cases of paratyphoid A lasting for two, three, and even four months, and I have seen several cases end fatally. In my opinion, paratyphoid cannot be clinically differentiated, at least in the Tropics, from true typhoid, especially as true typhoid in tropical countries very often runs a most atypical course and may begin quite abruptly. The diagnosis of the malady, therefore, is based on bacteriological methods, but of those it would be superfluous, here, to give a description.
As regards treatment, it should be on the same lines, in my experience, as that of true typhoid. I may say at once that in Ceylon I still adhere to the old rule that typhoid and paratyphoid patients must be kept on strict fluid diet during the whole course of the fever, and for some days after the fever has subsided. I know, of course, that the modern tendency, both in America and Europe, is in favour of giving a more substantial diet to typhoid and paratyphoid patients; but in Ceylon and India both diseases often show a malignant type, and the mortality from them has been much higher than in Europe, so it is better to be on the safe side. One of my colleagues in Colombo abandoned the old rule, but he had such disastrous results that he soon returned to the time-honoured practice.
